Structural and functional characterization of a plant S-nitrosoglutathione reductase from Solanum lycopersicum.
S-nitrosoglutathione reductase (GSNOR), also known as S-(hydroxymethyl)glutathione (HMGSH) dehydrogenase, belongs to the large alcohol dehydrogenase superfamily, namely to the class III ADHs. GSNOR catalyses the oxidation of HMGSH to S-formylglutathione using a catalytic zinc and NAD(+) as a coenzyme. The enzyme also catalyses the NADH-dependent reduction of S-nitrosoglutathione (GSNO). In plants, GSNO has been suggested to serve as a nitric oxide (NO) reservoir locally or possibly as NO donor in distant cells and tissues. NO and NO-related molecules such as S-nitrosothiols (S-NOs) play a central role in the regulation of normal plant physiological processes and host defence. The enzyme thus participates in the cellular homeostasis of S-NOs and in the metabolism of reactive nitrogen species. Although GSNOR has recently been characterized from several organisms, this study represents the first detailed biochemical and structural characterization of a plant GSNOR, that from tomato (Solanum lycopersicum). SlGSNOR gene expression is higher in roots and stems compared to leaves of young plants. It is highly expressed in the pistil and stamens and in fruits during ripening. The enzyme is a dimer and preferentially catalyses reduction of GSNO while glutathione and S-methylglutathione behave as non-competitive inhibitors. Using NAD(+), the enzyme oxidizes HMGSH and other alcohols such as cinnamylalcohol, geraniol and ω-hydroxyfatty acids. The crystal structures of the apoenzyme, of the enzyme in complex with NAD(+) and in complex with NADH, solved up to 1.9 Å resolution, represent the first structures of a plant GSNOR. They confirm that the binding of the coenzyme is associated with the active site zinc movement and changes in its coordination. In comparison to the well characterized human GSNOR, plant GSNORs exhibit a difference in the composition of the anion-binding pocket, which negatively influences the affinity for the carboxyl group of ω-hydroxyfatty acids.